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METHODS AND SYSTEMS FOR OPTICAL 
ENDPOINT DETECTION OF A SLIDING 

SLEEVE VALVE 

FIELD OF THE INVENTION 

This application pertains to a system and method for 
detection of the position of a sliding sleeve valve useful in 
the production of hydrocarbons from a Well. 

BACKGROUND OF THE INVENTION 

In hopes of producing oil and gas more ef?ciently, the 
petroleum industry continuously strives to improve its 
recovery systems. As such, those in the industry often drill 
horiZontal, deviated, or multilateral Wells, in Which several 
Wells are drilled from a main borehole. In such Wells, the 
Wellbore may pass through numerous hydrocarbon-bearing 
Zones or may pass for an extended distance through one 
hydrocarbon-bearing Zone. Perforating or “fracturing” the 
Well in a number of different locations Within these Zones 
often improves production by increasing the ?oW of hydro 
carbons into the Well. 

In Wells With multiple perforations, hoWever, managing 
the reservoir becomes dif?cult. For example, in a Well 
having multiple hydrocarbon-bearing Zones of differing 
pressures, Zones of high pressure may force hydrocarbons 
into Zones of loWer pressure rather than to the surface. Thus, 
independent control of hydrocarbon ?oW from each perfo 
ration, or Zone of perforations, is important to ef?cient 
production. 

To independently control hydrocarbon ?oW from each 
perforation, or Zone of perforations, those of skill in the art 
have inserted production packers into the Well annulus to 
isolate each perforation. Valves disposed on the production 
tubing control ?oW into the tubing from each perforated 
Zone. One type of valve used in the industry for this function 
is the sliding sleeve valve. Typical sliding sleeve valves are 
disclosed in US. Pat. Nos. 4,560,005, 4,848,457, 5,211,241, 
5,263,683, and 6,044,908, Which are incorporated by refer 
ence herein in their entireties. In such a valve, a sleeve 
capable of longitudinal movement With respect to the pro 
duction tube is located betWeen a sleeve housing and the 
production tube. One or more ports extend radially through 
the sleeve, the housing, and the production tube. When the 
sleeve is in an open position, the ports of the sleeve, housing, 
and production tube are aligned such that ?uid may ?oW 
through the ports and into the production tube. When the 
sleeve is in a closed position, the ports of the sleeve are not 
aligned With the ports on the housing or production tube, 
preventing ?uid ?oW into the production tube. Although the 
sleeve can be moved longitudinally betWeen the open and 
closed positions by several different means, it is common for 
such control to be hydraulic, essentially pushing the sleeve 
in a piston-like manner. (Valve control, hoWever, can also be 
motor-driven or manually actuated). 

It is important for production engineers to reliably knoW 
the position of a sliding sleeve valve, and particularly to 
knoW When the valve is fully opened or closed. Systems 
exist for continually determining the incremental position of 
the sleeve along its travel betWeen fully open and full closed, 
such as are disclosed in the folloWing references, Which are 
incorporated herein by reference: US. Pat. No. 5,211,241; 
US. Pat. No. 5,263,683; US. patent application Ser. No. 
10/339,263, ?led Jan. 9, 2003; and US. patent application 
Ser. No. 10/373,146, entitled “Method and System for 
Determining and Controlling Position of a Valve,” ?led Feb. 
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2 
24, 2003. HoWever, While the ability to incrementally posi 
tion valves in different hydrocarbon bearing Zones alloWs for 
greater control of overall ?uid production by permitting the 
creation of pressure drops across certain production Zones, 
such level of control is not alWays necessary. For example, 
control of ?uid ingress into the valve can be controlled more 
simply by a “duty cycling” approach, in Which the valve is 
cycled betWeen fully open and fully closed, as discussed in 
the above-incorporated patent applications. Moreover, such 
continual-monitoring, incremental position prior art 
approaches can be complex and expensive to implement. 

Accordingly, What is desired is a system and method for 
reliability determining Whether a sliding sleeve valve is fully 
opened or closed, i.e., a system and method for determining 
When the sliding sleeve has reached an end point in its 
position of travel. 

SUMMARY OF THE INVENTION 

Methods and systems for optical endpoint detection of a 
sliding sleeve valve are disclosed. The system comprises 
?ber optic cable based sensors (e.g., ?ber Bragg gratings or 
?ber optic coils) positioned in a recess Within the valve’s 
housing and affixed proximate to the ends of the cavity in 
Which the sleeve travels. When the sleeve reaches the ends 
of the cavity, it imparts a stress onto an area of the housing, 
Which preferably constitutes a protrusion Within the cavity, 
Which in turn stresses the sensor and changes its re?ection 
pro?le. This change in re?ection pro?le indicates that the 
sleeve has traveled to an end point inside the valve, and 
accordingly that the valve is fully open or fully closed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-section of the disclosed optical end point 
detection system as used in conjunction With a sliding sleeve 
valve, Which is illustrated in a closed position. 

FIG. 2 is an enlarged cross-section of a portion of FIG. 1 
shoWing the optical sensor (a ?ber Bragg grating) and 
associated structures. 

FIG. 3 is similar to FIG. 2, but discloses the use of a ?ber 
optic coil as the sensor. 

FIG. 4 is similar to FIG. 2, but discloses the orientation of 
the ?ber Bragg grating at 90 degrees relative to the direction 
of the sliding sleeve. 

FIG. 5 is a cross-section of the disclosed optical end point 
detection system as used in a dual-ended con?guration, and 
in Which the sliding sleeve is illustrated in a half-opened 
position. 

DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

FIG. 1 discloses the basic structure of an exemplary 
sliding sleeve valve that bene?ts from the systems and 
methods disclosed herein for determining When the sleeve 
has reached an end point along its position of travel. The 
sliding sleeve 1 is positioned betWeen a sleeve housing 2 and 
a production pipe 30. One skilled in the art Will recogniZe 
that the housing 2 can be af?xed to an otherWise standard 
section of production pipe 30, or may be integrally formed 
thereWith as a single piece, i.e., as a special production tube 
section to be incorporated into the production string. Thus, 
as illustrated, the housing 2 and pipe 30 are integrated, but 
need not be so. 

Within the housing 2 is a hydraulic cavity 3. The bound 
aries of the hydraulic cavity 3 are de?ned on one end by a 
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sealable port 4, and on the other by one or more ?uid-tight 
seal rings 5 (eg chevron seals) located on the sliding sleeve 
1. Hydraulic ?uid is forced into the hydraulic cavity 3 
through a control line 6 that passes through the sealable port 
4. Additional ?uid tight seal rings 7 are located on the 
housing 2 to prevent hydrocarbons from entering the space 
betWeen the sliding sleeve 1 and the housing 2. One skilled 
in the art Will recogniZe that other non-hydraulic means of 
moving the sleeve Within the housing 2 are knoWn, such as 
by electrical means or by a Wireline-deployable tool that 
physically latches onto and moves the sleeve. 

Radial ports 8a are located in both the production tube 30 
and the housing 2, and a radial port 8b is located in the 
sliding sleeve 1. The ports 8a and 8b can be brought into 
alignment, and the valve accordingly fully opened When the 
sleeve 1 is fully pushed to one side of the cavity 3 (i.e., to 
the right in FIG. 1; not shoWn) by the introduction of 
hydraulic ?uid into the cavity. Similarly, the ports are not 
aligned When the sleeve is fully pushed to the other side of 
the cavity 3 (i.e., to the left in FIG. 1, as shoWn). Apressure 
relief aperture 15 in the sliding sleeve, such as that disclosed 
in US. Pat. No. 5,263,683, incorporated by reference herein, 
alloWs gradual pressure equalization during the movement 
of the sleeve 1 and thus prolongs the life of the ?uid-tight 
seal rings 7. 

The disclosed embodiments for determining the position 
of the sleeve all preferably use ?ber optic cable as the line 
of communication to the optical sensors that determine 
sleeve position. In this regard, a ?ber optic cable 12 is 
introduced into a recess 31 in the housing 2 at feed-through 
assembly 17, as best shoWn in FIG. 2. Suitable high-pressure 
feedthrough assemblies are disclosed in US. patent appli 
cation Ser. Nos. 09/628,114 and 09/628,264, Which are 
incorporated by reference herein in their entireties. The ?ber 
optic cable 12 preferably proceeds along the side of the 
production pipe betWeen the surface instrumentation and the 
valve assembly, and may be protected Within a metallic 
sleeve or sheath 50 and clamped or af?xed to the production 
pipe as is Well knoWn. The sleeve 50 may contain other ?ber 
optic cables Which communicate With other ?ber-optic based 
sensors deployed doWnhole, or may constitute a return path 
for the ?ber optic based sensors disclosed herein. The 
surface instrumentation includes optical source/detection 
equipment, many of Which are Well knoWn and useable With 
the various embodiments disclosed herein. 

The recess 31 in the housing 2 is used to house the end 
point sensor as Will be disclosed shortly. The recess 31 is 
mechanically and/or hermetically protected by cover 16, 
Which can be bolted, Welded, or af?xed by any Well-knoWn 
means to the housing 2. The housing may be pressuriZed or 
evacuated, or ?lled With an inert or other gases, as is 
disclosed in US. Pat. No. 6,435,030, Which is incorporated 
herein by reference in its entirety. Hermetically sealing the 
recess 31 helps to protect the sensors and keeps them from 
being unduly in?uenced by sources external to the housing 

FIG. 2 shoWs an exploded cross sectional vieW of the 
recess 31 used to house the various ?ber optic based sensors 
disclosed herein, and shoWs a ?rst embodiment of a position 
sensor for determining When the sliding sleeve 1 has reached 
an end point Within the valve. In this ?rst embodiment, the 
optical ?ber 12 contains a ?ber Bragg grating (FBG) 100 
impressed Within the core of the optical ?ber. A FBG, as is 
knoWn, is a periodic or a periodic variation in the effective 
refractive index of an optical Waveguide, similar to that 
described in US. Pat. Nos. 4,725,110 and 4,807,950 entitled 
“Method For Impressing Gratings Within Fiber Optics,” to 
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4 
Glenn et al. and US. Pat. No. 5,388,173, entitled “Method 
And Apparatus For Forming Aperiodic Gratings In Optical 
Fibers,” to Glenn, Which are incorporated by reference in 
their entireties. An FBG Will re?ect a narroW band of light, 
knoWn as its Bragg re?ection Wavelength, KB, Which Will 
vary in accordance With the spacing, A, of the index of 
refraction variations formed in the Waveguide. (More spe 
ci?cally, KBOO2nZ?A, Where ne? is the index of refraction of 
the core of the cane Waveguide or optical ?ber). As this 
spacing is affected by physical or temperature-induced 
stresses, the Bragg Wavelength Will shift accordingly, Which 
can be assessed to determine the magnitude of the presented 
pressure and/or temperature. 
As shoWn in FIG. 2, a beveled edge of the sleeve 1 meets 

at it left-most point of travel Within the cavity 3 a chamfered 
edge 32 of the housing 2. This contact creates a stress on the 
material of edge 32, Which transfers to and slightly deforms 
the FBG 100. To properly detect this stress, the FBG 100 
should be ?rmly af?xed proximate to the edge 32, for 
example, by epoxy or another suitably solid adhesive. So 
con?gured, the FBG 100 may be periodically optically 
interrogated With broadband light to assess its Bragg re?ec 
tion Wavelength. If this re?ection Wavelength changes 
appreciably, it is then knoWn that the sleeve 1 has reached 
its end point Within the cavity, and that the valve is fully 
opened or closed. Modeling can be used to determine the 
amount of stress that the sleeve 1 Will impart to edge 32, and 
by knoWing the modulus of elasticity of the material of the 
housing 2 (of Which edge 32 is a part), an assessment of the 
level of stress imparted to the FBG 100 can be estimated. 
Routine experimentation may be needed to determine the 
exact con?guration, size, and thicknesses necessary to com 
municate suf?cient stress from the edge 32 to the FBG 100, 
but the extreme sensitivity of FBGs to even the slightest 
mechanical stresses suggest that many con?gurations are 
possible. 

In an alternative arrangement, the interrogating light may 
constitute narroW band light tuned to the Bragg re?ection 
Wavelength of the FBG 100 When it is not under stress. 
When stress due to end point contact is affected, the Bragg 
re?ection Wavelength of FBG 100 may be made to shift 
beyond the spectrum of that narroW band. Accordingly, no 
light Would be re?ected from the sensor, and this absence of 
light Would be indicative of end point contact. 

Although only one such sensor is shoWn, one skilled in 
the art Will note that the recess 31 and cover 16 for the 
sensors preferably span the circumference of the cylindrical 
housing 2, such as is shoWn in FIG. 1. Accordingly, more 
than one sensor (i.e., FGB 100) can be arrayed around the 
recess 31 to provide multiple or redundant sensing of the 
contact betWeen the sleeve 1 and the housing 2 (i.e. edge 32). 
If such an approach is used, the FBGs 100 can be multi 
plexed along a common ?ber optic cable 12 Within the 
recess, for example, by forming the cable 12 in a serpentine 
fashion Within the recess. Preferably each FBG 100 Would 
have a unique Wavelength so that the FBGs can be Wave 
length division multiplexed, a Well-knoWn technique, 
although this is not strictly necessary. 

In another embodiment, shoWn in FIG. 3, a coil 70 is used 
as the end point sensor. In this embodiment, it is preferred 
that the recess 31, cover 16, and edge 32 span around the 
entirety of the circumference of the housing 2, such as in 
shoWn in FIG. 1. The coil 70 is Wound around the portion of 
the edge 32 that is stressed by the contact betWeen the sleeve 
1 and the edge. The coil 70 is further bounded by tWo FBGs 
71a and 71b. When contact occurs, the strain imparted to the 
edge 32 Will cause the coil 70 to expand in length due to the 
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slight change in circumference of the housing at this loca 
tion. This change in length of the coil can is preferably 
interferometrically determined by assessing the interference 
pattern created by overlapping re?ections from each of the 
FBGs, or determined by assessment of the delay in the 
time-of-?ight betWeen the FBGs 71a, 71b. Such optical 
detection schemes are disclosed in US. patent applicant Ser. 
No. 10/339,263, ?led Jan. 9, 2003, Which is incorporated by 
reference and hence not further discussed. As one skilled in 
the art Will realiZe, particularly from a revieW of the refer 
ences incorporated herein, the number of turns in coil 70 can 
be adjusted to increase or decrease the optical length of the 
coil, and hence increase or decrease its sensitivity. 
As in the FBG-sensor embodiment of FIG. 2, is it pre 

ferred that the sensing coil 70 be ?rmly attached to the 
housing 2 to ensure good coupling of the end point strain 
from the edge 32 to the coil 70, With the use of epoxy being 
the preferred method. As the FBGs 71a, 71b are used merely 
to optically demarcate the coil 70, they need not be ?rmly 
attached to the housing 2. In fact, the FBGs may be placed 
on pads to isolate them from stress-induced Wavelength 
shifts, such as are disclosed in Us. Pat. No. 6,501,067, 
Which is incorporated herein by reference in its entirety. 

In either the FBG-sensor embodiment of FIG. 2 or the 
coil-sensor embodiment of FIG. 3, assessment of When the 
sleeve 1 has reached its end point and has made contact With 
edge 32 is accomplished by periodically optically interro 
gating that sensor at a suitable sampling rate and assessing 
its re?ections accordingly. In this regard, the stress of 
contact betWeen the edge 32 and the sleeve 1 Will likely 
result initially in a signi?cant impact stress, and thereafter 
impart a lower level of stress due to the static force of the 
sleeve against the edge as the sleeve is held in place. Both 
of these stress effects may be monitored by the disclosed 
sensing arrangement. If it is speci?cally desired to monitor 
initial impact stress at the end point (e. g., if signi?cant static 
force betWeen the sleeve 1 and the edge 32 is not present or 
is not maintained by the sleeve hydraulics), care should be 
taken that the sampling rate be suitably high When compared 
to the time constant of this impact stress. 

It is preferred but not strictly necessary to use a chamfered 
edge 32 as the means for communicating the stress imparted 
from the end of the sleeve 1 through the housing 2 and 
ultimately to the optical sensor. One skilled in the art Will 
recogniZe that given the extreme sensitivity of optical sen 
sors to even the smallest changes in stress, many other 
arrangements are possible to alloW the communication of 
this stress. In a general sense, any protrusion (such as edge 
32) from the housing 2 into the hydraulic cavity 3, or other 
contact area betWeen the sleeve 1 and the housing 2, could 
be suf?cient to alloW the transfer of stress to the optical 
sensors. US. patent application Ser. No. 10/373,146, 
WEAF 145], entitled “Method and System for Determining 
and Controlling Position of a Valve,” ?led Feb. 24, 2003, 
incorporated herein by reference in its entirety, discloses 
other stress transfer techniques potentially useful in this 
regard. 

In an alternative arrangement, shoWn in FIG. 4, a protru 
sion 90 extends from the housing 2 into the hydraulic cavity 
3, and an FBG 100 is positioned therein. The FBG 100 is 
epoxied in place and is oriented at 90 degrees When com 
pared to the FBG-sensor embodiment of FIG. 2. HoWever, 
end point detection Works on the same principle: When the 
sleeve 1 contacts the protrusion 90, the protrusion stresses 
slightly, Which is detected as a shift in the Bragg re?ection 
Wavelength. Thus, end point detection is achievable Whether 
the FBG is oriented parallel to the movement of the sleeve 
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6 
(FIG. 2) or perpendicular to the movement of the sleeve 1 
(FIG. 4), or is oriented at other angles. Moreover, instead of 
being formed in a protrusion 90, the FBG can simply be 
epoxied or otherWise af?xed in a ?at end Wall of the cavity, 
Which is essentially What FIG. 4 shoWs. 

In yet a further modi?cation, the optical sensor (e.g., 
FBG) could be ported directly in the hydraulic cavity 3 from 
the recess 31 such that it can be directly contacted by the 
sleeve at its end point (not shoWn). HoWever, exposure of 
the optical sensor to hydraulic ?uids present in the cavity 3 
may negatively affect its performance, but this can be 
mitigated by appropriately coating the sensor. Additionally, 
care should be taken to prevent the optical sensor from 
becoming crushed betWeen the sleeve 1 and the housing 2, 
for example, by af?xing the optical ?ber in a groove at the 
point of contact betWeen the sleeve 1 and the housing 2. 
Af?xing the FBG in a groove Would alloW a suf?cient 
amount of stress from the sleeve 1 to touch and deform the 
sensor, but Would limit the amount of stress that could be 
directly imparted to the FBG, thus protecting it from dam 
age. For example, the groove could be cut so that only a 
small portion of the FBG protrudes over the surface that the 
sleeve contacts When the FBG lays in the groove, thus 
alloWing only slight deformation that Would not perma 
nently damage the FBG. Or, the FBG could be of a diameter 
smaller than the groove such that it Would not protrude, but 
such that the strain on the surrounding metal Would affect the 
FBG and indicate contact. 

Although the area of the housing (e.g., edge 32, or 
protrusion 90) Which receives the stress from the sleeve 1 is 
preferably formed integral With and of the same material as 
the housing 2, this is not strictly necessary. In this regard, 
even if the area of the housing Which receives and transmits 
the stress to the sensors constitute a separate piece from the 
bulk material of the housing, such a piece should still be 
considered as part of the housing. 
The disclosed end point detection schemes and optical 

sensor arrangements for the sliding sleeve valve preferably 
appear at both ends of the sleeve 1 as shoWn in FIG. 5, thus 
alloWing for the detection of the sleeve at both ends, and 
consequently Whether the sleeve is fully opened or fully 
closed. In such a dual-ended approach, the sensors on each 
end can be multiplexed along a single optical ?ber 12. If 
multiplexed, a sealable channel (not shoWn) could be 
formed in the housing 2 to route the cable 12 through the 
middle of the housing 2 betWeen the tWo recesses 31, in 
Which case, the channel is preferably made to run in areas 
Where the radial ports 8a are not present. Alternatively, the 
recesses 31 could be optically coupled by passing the cable 
through additional feedthroughs 17 (not shoWn). HoWever, 
if desired, end point detection of only one end of the sleeve 
1 may be performed. 
End point detection may also be used to control the 

hydraulics (or electronics) that move the sleeve. For 
example, and as shoWn in FIG. 5, cable 12 can be coupled 
to an optical source/detector 50. End point detection infor 
mation as determined by source/detector 50 can be passed to 
or incorporated With hydraulic (or electronic) sleeve con 
troller 52 in a feedback loop. If end point contact is not 
detected, the sleeve controller 52 can be prompted by the 
detector 50 to keep pushing the sleeve 1. When end point 
contact is detected, the sleeve controller 52 can be prompted 
by the detector to cease pushing the sleeve. 

While of particular utility to sliding sleeves usable in 
oil/gas Wells, it should be recogniZed that the concepts 
disclosed herein have applicability to determining the posi 
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tion of other actuatable structures, such as pistons, cam 
shafts, etc., including structures that are hydraulically acti 
vated using gases or liquids. 

“Sensor” should be understood as referring to that portion 
of the ?ber 12 Which acts as the sensor, Whether this be a 
bare portion of the ?ber, a FBG, a coil, or other cable 
structures acting as the position sensors according to the 
techniques disclosed herein, and Whether or not expressly 
disclosed herein. 

Although the invention has been described and illustrated 
With respect to exemplary embodiments thereof, the fore 
going and various other additions and omissions may be 
made therein and thereto Without departing from the spirit 
and scope of the present invention as de?ned in the attached 
claims. 
What is claimed is: 
1. An apparatus for end point detection for a sliding sleeve 

valve, comprising: 
a housing coupleable to a conduit; 
a sliding sleeve, Wherein the sleeve can slide to contact at 

least a ?rst area of the housing to impart a stress to the 
?rst area When the sleeve is at the end point; and 

at least one optical sensor for detecting the stress imparted 
to the ?rst area by sensing the stress imparted to a 
location on an outside of the housing, the at least one 
optical sensor disposed proximate the ?rst area of the 
housing and on an opposite side of the housing from the 
sleeve. 

2. The apparatus of claim 1, Wherein the sensor comprises 
optical ?ber. 

3. The apparatus of claim 2, Wherein the sensor further 
comprises a coil of optical ?ber Wrapped circumferentially 
around the housing. 

4. The apparatus of claim 3, Wherein the coil is bounded 
by a pair of ?ber Bragg gratings. 

5. The apparatus of claim 2, Wherein the sensor comprises 
a ?ber Bragg grating. 

6. The apparatus of claim 5, Wherein the grating is 
oriented parallel to an axis along Which the sleeve slides. 

7. The apparatus of claim 5, Wherein the grating is 
oriented perpendicular to an axis along Which the sleeve 
slides. 

8. The apparatus of claim 1, Wherein the housing and 
sleeve are cylindrical and concentric around the conduit. 

9. The apparatus of claim 1, Wherein the area comprises 
a chamfered edge of the housing. 

10. The apparatus of claim 1, Wherein the area comprises 
a protrusion. 

11. The apparatus of claim 1, Wherein the sleeve can slide 
to contact the ?rst and a second area of the housing respec 
tively to impart a stress to the ?rst and second area, and 
further comprising at least one optical sensor for detecting 
the stress imparted to the second area. 

12. The apparatus of claim 1, Wherein the at least one 
optical sensor comprises a plurality of sensors. 

13. The apparatus of claim 1, Wherein the sliding sleeve 
is contained in a cavity formed in the housing. 

14. The apparatus of claim 1, Wherein the at least one 
optical sensor is contained Within a ?rst recess. 

15. The apparatus of claim 14, Wherein the ?rst recess is 
formed in the housing proximate to the ?rst area of the 
housing. 

16. A method for detecting the end point of a sleeve in a 
sliding sleeve valve having a housing, comprising: 

actuating the sleeve to bring the sleeve into contact With 
an inside of the housing to impart a stress to a ?rst area 
of the housing When the sleeve is at the end point; and 
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optically detecting the stress at the ?rst area to determine 

that the sleeve has reached a ?rst end point by sensing 
the stress imparted to a location on an outside of the 
housing. 

17. The method of claim 16, Wherein optically detecting 
the stress comprises assessing a re?ection pro?le of an 
optical sensor. 

18. The method of claim 17, Wherein the re?ection pro?le 
comprises a Bragg re?ection Wavelength. 

19. The method of claim 17, Wherein the re?ection pro?le 
comprises interfering re?ection from sensors binding a 
length of optical ?ber. 

20. The method of claim 17, Wherein the sensor further 
comprises a coil of optical ?ber Wrapped circumferentially 
around the housing. 

21. The method of claim 20, Wherein the coil is bounded 
by a pair of ?ber Bragg gratings. 

22. The method of claim 17, Wherein the sensor comprises 
a ?ber Bragg grating. 

23. The method of claim 22, Wherein the grating is 
oriented parallel to an axis along Which the sleeve slides. 

24. The method of claim 22, Wherein the grating is 
oriented perpendicular to an axis along Which the sleeve 
slides. 

25. The method of claim 16, Wherein the sensor comprises 
optical ?ber. 

26. The method of claim 16, Wherein the housing and 
sleeve are cylindrical and concentric around a conduit. 

27. The method of claim 16, Wherein the area comprises 
a chamfered edge of the housing. 

28. The method of claim 16, Wherein the area comprises 
a protrusion. 

29. The method of claim 16, further comprising: 
actuating the sleeve Within a cavity Within the housing to 

bring the sleeve into contact With the ?rst and a second 
areas of the housing respectively proximate to ?rst and 
second ends of the cavity to respectively impart stresses 
to the ?rst and second areas; 

optically detecting the stresses at the ?rst and second 
areas to respectively determine that the sleeve has 
reached ?rst and second end points in the cavity. 

30. The method of claim 16, Wherein the sliding sleeve is 
contained in a cavity formed in the housing. 

31. An apparatus for end point detection for a sliding 
sleeve valve, comprising: 

a housing coupleable to a conduit; 
a cavity formed in the housing containing a sliding sleeve, 

Wherein the sleeve can slide to contact at least a ?rst 
area of the housing proximate to a ?rst end of the cavity 
to impart a stress to the ?rst area When the sleeve is at 
the end point; and 

a ?rst recess formed in the housing proximate to the ?rst 
area of the housing, Wherein the ?rst recess contains at 
least one optical sensor for detecting the stress imparted 
to the ?rst area by sensing the stress imparted to a 
location on an outside of the housing, Wherein the at 
least one optical sensor comprises a coil of optical ?ber 
Wrapped circumferentially around the recess. 

32. The apparatus of claim 31, Wherein the coil is bounded 
by a pair of ?ber Bragg gratings. 

33. An apparatus for end point detection for a sliding 
sleeve valve, comprising: 

a housing coupleable to a conduit; 
a cavity formed in the housing containing a sliding sleeve, 

Wherein the sleeve can slide to contact at least a ?rst 
area of the housing proximate to a ?rst end of the cavity 
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to impart a stress to the ?rst area When the sleeve is at to the ?rst area, Wherein the at least one sensor is a ?ber 
the end point; and Bragg grating oriented perpendicular to an aXis along 

a ?rst recess formed in the housing proximate to the ?rst Which the sleeve slides in the cavity. 
area of the housing, Wherein the ?rst recess contains at 
least one optical sensor for detecting the stress irnparted * * * * * 


